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Description 

[0001] The present invention relates to a plate heat exchanger. More particularly, the invention concerns a 
plate heat exchanger consisting of a stack of heat transfer plates provided with through inlet ports forming an inlet 
channel through the stack and, between the heat transfer plates, sealing means which together with the heat transfer 
plates in every other plate interspace delimit a first flow passage for one fluid and, in each remaining interspace, 
5 delimit a second flow passage for another fluid, wherein the inlet channel connects with each first flow passage by 
means of at least one inlet passage and is prevented from entry to the second flow passage(s) by sealing means which 
is located in a primary sealing area around each respective inlet port. 

[0002] Typically, such plate heat exchangers have equally sized inlet and outlet ports for single phase heat 
exchange because the fluid density changes relatively little along the heat transfer channel connecting inlet to 
outlet ports. 

10 [0003] In two phase heat transfer during evaporation or condensation, a transition from liquid to gas occurs 
resulting in very large density changes wherein the inlet and outlet velocities differ greatly. The different 
velocities produce different pressure drops along the through inlet ports with respect to the flow outlet ports from 
the stack of heat transfer plates. 

[0004] Further, in the process of evaporation, dynamic boiling instabilities can result when produced vapor is 
able to displace liquid accumulated within an inlet port. This displaced liquid can enter the heat transfer passage 
15 and produce a transient over feed of the evaporating liquid. This transient over feed can produce control 
difficulties in many compact forms of heat exchangers where the liquid hold up capacity within the stack of plates is 
relatively small in relation to that of the inlet channel. 

[0005] Additional problems of ensuring that each first flow passage is fed with an equal rate of evaporating 
fluid from the inlet port occurs when this fluid consists of two phases not one. Not only is it important to produce 
equal mass distribution but also to ensure equal phase distribution. This, however, is much more difficult to ensure 
yet, for evaporation, equal distribution of the inlet liquid phase to each first flow passage is crucial to ensure 
optimum heat transfer performance. 

[0006] In a previous US patent 3735793, a means of flow distribution down a flow port was conceived in which a 
large pressure drop was created, compared to along the inlet or outlet port, into each plate pair by means of 
providing each plate with a small diameter feed hole compared to the diameter of the inlet or outlet port. In this 
25 way, the feed rate into any plate pair is largely controlled mainly by the pressure loss through the small hole and 
not by the feed pressure minus passage and outlet port pressure loss. 

[0007] Prior art as described in Swedish patent application 8702608-4 produces restrictive means into each plate 
pair from the inlet port using a ring or washer which is positioned around the feed port and through which flow is 
delimited by means of a cut, slot or drilled hole through this ring so producing a pressure drop creating orifice. 
These devices have not proven satisfactory for two main reasons. One, the high cost of production and two, the ring 
30 or washer is permanently bonded between the plate pair at the time of manufacture and has to be very 
accurately aligned so as not to interfere with the joining process which creates the plate pair. 

[0008] The other major disadvantage is that the plate pair created completely encloses the pressure drop 
creating device which, once enclosed, can not be adjusted to compensate for changing process requirements, for 
example increased flow rates or changes in process fluids. 

[0009] A plate heat exchanger is also known from WO 97/15797 in which a stack of heat transfer plates arranged 
35 to define first and second flow passages between adjacent heat transfer plates in the stack, wherein each flow 
passage communicates with an inlet channel defined by inlet ports in the heat transfer plates by way of at least one 
inlet passage and is blocked from the other flow passage by sealing means located in a primary sealing area around 
each respective inlet port 

[0010] The present invention has been made from a consideration of the problems and disadvantages of the 
known heat exchangers aforementioned. 
w [0011] The purpose of this invention is to obtain a well defined pressure drop creating opening from the feed 
port into the plate passages. 

[0012] A more preferred purpose of the invention is to provide a construction in which such pressure drop 
creating opening can be easily altered without changing the manufacturing process of the metal heat exchange plates. 
[0013] According to the present invention there is provided a plate heat exchanger as defined in claims 1 and 5. 
45 [0014] Preferably, the gasket is not fully enclosed by the plates in the direction leading back into the inlet 
channel. In this way, the gasket remains accessible from this direction for removal or refit between a pair of plates 
even when the plates have been permanently joined together by a weld or braze in the primary sealing area. 
[0015] Advantageously, the inlet passage is delimited by means of at least one of the heat transfer plates 
and/or by means for fluid to communicate directly through the gasket. 

[0016] In one arrangement, the inlet passage is formed by a tube which extends through the gasket and provides 
50 pressure drop producing means connecting the inlet channel to the first flow passage. In this way, the pressure drop 
producing means can be adjusted by substituting different gasket/tube assemblies. 

[0017] This design provides a much more flexible means to accommodate process changes without resorting to the 
re-manufacture of the expensive thermal plate pairs and, by standardizing the manufacture of the most costly 
components, namely the plates themselves, reduces overall manufacturing costs. 

[0018] Previous art which uses a small orifice hole or pressed channel to effect a large pressure drop does not 
55 necessarily ensure equal phase distribution to ail plate pairs along a feed port unless the feed is considered to act 
like a homogenous single phase. 
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[0019] The two phase feed to an evaporator will often not be homogenous but can be stratified due to a gas 
buoyancy effect with the result that plates will be fed with a different gas to liquid ratio at the entrance to the 
feed port than at the end of the feed port. 

[0020] To facilitate correct gas distribution to each channel when the feed becomes stratified, the entrance to 
the pressure drop device must be a function of the plate pair position along the feed port Each plate pair must thus 
differ from each other for optimum performance and can no longer be standardized provided the pressure drop means 
is made part of the thermal plates. The use of a separate component to provide the pressure drop means is beneficial 
5 for good operation. 

[0021] Furthermore, the ability to access the pressure drop producing means externally has many advantages over 
that of designs employing a fixed means enclosed within the plate pair and produced by some plate feature i.e. hole 
or pressure detail. These advantages include:- 

10 1. if the pressure drop creating means should become blocked it may be easily accessed and cleaned. . 

2. If the pressure drop creating means becomes worn or damaged it can be simply replaced. 

3. If the thermal duty changes then the pressure drop can be easily adjusted to suit by fitting a new gasket 
component. 

15 

4. The position and design of the pressure drop creating means can be varied with respect to position of any 
given plate pair within an operating plate stack so as to optimize two phase flow distribution. 

[0022] The invention will now be described in detail in the following with references to the below drawings, wherein 

20 

Figure 1 shows a perspective view of a plate heat exchanger; 

Figure 2 shows a cross section through a conventional plate heat exchanger along the line A-A in Figure 1 ; 

Figure 3 shows a plan view across the feed port of a plate heat exchanger according to a first embodiment of the 
invention; 

Figure 4 shows a partial cross section through the plate heat exchanger according to the first embodiment of the 
invention along the line B-B of Figure 3; 

30 Figure 5 shows a plan view across the feed port of a plate heat exchanger according to a second embodiment of 

the invention; 

Figure 6 shows a partial cross section through the plate heat exchanger according to the second embodiment of 
the invention along the line B-B of Figure 5; 

35 Figure 7 shows a cross section through the inlet channel of the plate heat exchanger according to the second 

embodiment ; 

Figure 8 shows a plan view across the feed port of a plate heat exchanger according to a third embodiment of the 
invention; 

40 Figure 9 shows a partial cross section through the plate heat according to the third embodiment of the invention 

along the line B-B of Figure 8; 

Figure 10 shows a plan view across the feed port of the plate heat exchanger according to a fourth embodiment 
of the invention; and 

45 Figure 11 shows a partial cross section through the plate heat exchanger according to the fourth embodiment of 

the invention along the line B-B of Figure 10. 

[0023] In Figure 1, a plate heat exchanger (1) is shown, comprising a stack of heat transfer plates (2) and 
50 outer cover plates (3) and (4) which are arranged on the under and upper side, respectively, of the stack. The plate 
heat exchanger (1) has a first inlet (5) and a second inlet (6), and a first outlet (7) and a second outlet (8) for 
two heat transfer fluids. 

[0024] In Figure 2, a cross section through the plate heat exchanger (1) ofFigure 1 is shown, extending along the 
part of the exchanger comprising the second inlet port (6) and the first outlet port (7). 

[0025] The stack shown in Figure 2 consists of ten heat transfer plates (2) which are arranged on top of each 
55 other and are sandwiched between the upper (3) and lower (4) cover plates. The number of plates incorporated into any 
stack can be adjusted to match the thermal duty desired. 
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[0026] The heat transfer plates (2) are provided with through ports (9) and (10). The ports (9) and (10) are 
located in line with each other such that the ports (9) form an inlet channel or header (11) through the stack and 
the ports (10) form an outlet channel or header (12) through the stack. Both of the channels (11) or (12) are 
delimited at their ends by either the cover plate (3) or by the plate pair adjacent to this cover plate having no 
through ports (9) or (10) as shown in Figure 2. The inlet channel (11) is connected to the inlet port (6) and the 
outlet channel (12) is connected to the outlet port (7). 

[0027] The plate heat exchanger (1) is shown in the normal configuration according to current state of the art 
5 and is provided with some form of sealing means between the heat transfer plates (2) which, together with the heat 
transfer plates (2) in every other plate interspace, delimits a first flow passage (13) for one transfer fluid and, 
in the adjacent plate interspace, delimits a second flow passage for a different transfer fluid. 

[0028] All adjacent plates are formed with pressed corrugations (14) which cross or abut to define and maintain 
the geometry of the first and second flow passage, even when high differential hydraulic pressures exist in adjacent 
10 first and second flow passages. 

[0029] The first flow passage (13) is connected to the inlet channel (11) by way of at least one inlet passage 
(15) arranged between the ports (9) of two adjacent and abutting heat transfer plates (2). 

[0030] The plate heat exchanger (1) is provided with one inlet channel (11) and one outlet channel (12) for each 
of the two heat transfer fluids, which inlet and outlet channels are located in the end portions of the rectangular 
heat transfer plates (2). Any number of inlet or outlet channels can be provided into any plate pair and of course 
15 plates need not be of rectangular geometry. 

[0031] The plate heat exchanger (1) can be provided with semi-permanent sealing means such as gaskets or can 
be permanently sealed by means of solder, braze or welding. Figure 1 shows a typical fully brazed or welded form of 
construction in which sealing means is effected by closely abutting plates along sealing areas and fusing parent 
metal or braze metal in the narrow interspace between abutting plates. 

[0032] In the case where gaskets are used to effect seals, then the whole plate stack assembly is clamped 
2 ° together using tie bolts passing through the top (3) and bottom (4) cover plates. 

[0033] Up to this point the detailed description above refers only to prior plate heat exchanger art. 
[0034] In Figure 3 the first embodiment of the invention is shown. The heat transfer plates (2) are provided 
with a smaller inlet channel (11) and reduced perimeter port (9) compared to that of conventional plates. The port (9) 
is sealed by a gasket (30) running around its perimeter in secondary sealing area (17) and enclosed in a gap (16) 
formed between the heat transfer plates (2) that constitute the first flow passage (13). 

[0035] The plates (2) do not abut around the port perimeter so that the interspace gap (16) around the port (9) 
and sealed by gasket (30) in-between the first flow passage (13) can be made semi rigid in nature so allowing the 
gasket (30) to be inserted into the gap (16) between the two plates even after the adjacent heat transfer plates (2) 
making up the first flow passage (13) have been permanently affixed to each other by welding in primary sealing area 
(24). 

30 [0036] Successive first flow passages (13) each constituting a welded pair or cassette of plates are stacked one 
on top of another to produce the plate stack with each first flow passage (13) being sealed to the adjacent first 
flow passage (13) around the primary sealing area (24) by means of a gasket (19). 

[0037] To effect a communication between the first flow passage (13) and the inlet channel (11), the respective 
inlet passage (15) in this first embodiment can be formed by one or more holes (18) through one or both plates that 
constitute the first flow passage (13) in the area outside of the secondary sealing area (17) but inside the primary 
35 sealing area (24). 

[0038] In this first embodiment of the invention, the pressure drop producing means consists pnmanly of hole 
(18). The position, size and number of holes (18) can of course be varied to suit the heat transfer duty. 
[0039] This inlet passage (15) opens into a lateral distribution interspace (20) formed from a pressed form in 
one or both of the plates which constitute the first flow channel (13). The perimeter around this interspace (20) is 
in close abutment between both the plates (A and B) forming the first flow passage (13) except in the location of a 

40 pressed channel (21 ) that communicates on into the first flow passage (1 3). 

[0040] This pressed channel (21) forms a secondary pressure drop producing means which can be used to redirect 
flow laterally within the plane of the first flow passage (13). By changing the respective size and position of these 
pressed channels (21), the flow entering the interspace (20) via the inlet passage (15) can be split into two or more 
streams of equal or unequal flow rates as desired to effect good lateral distribution within the first flow passage (13). 
[0041] Varying the size of channel (21) with respect to difference flow fingers (23) does little to influence 

45 the ratio of liquid to gas flow rates produced in lateral distribution but only the combined mixture feed rate in the 
direction of the distribution fingers (23). 

[0042] In order to better control the split of liquid phase passing through hole (18) into the flow fingers (23) 
use is made of impingement of this liquid phase, which is much more dense than the gas phase, passing at high 
velocity through the small hole (18), onto the adjacent plate (B) beneath hole (18), onto the adjacent plate (B) 
50 beneath hole (18) in the distribution interspace (20). 

[0043] Liquid phase flow proceeds radially away from the point of impact along plate B and will largely continue 
until this radial liquid flow becomes parted by the entrance into two or more distribution fingers (23), formed by 
the perimeter of interspace (20) and surrounding the hole (18). 

[0044] Once the liquid phase passes through the entrance into the distribution fingers (23) it must emerge into 
the first flow passage (13) via the respective channel (21) at the end of the flow finger. Liquid flow backwards 
55 against the general flow direction is prevented by the high gas shear rate produced at the entrance to each flow 
finger (23). 
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[0045] By correctly positioning hole (18) with respect to the entrances to one or more flow fingers (23), the 
liquid phase entering through hole (18) can be redirected in any proportion desired and in any direction dictated by 
the flow fingers (23). 

[0046] This design thus assures that the all important liquid phase is correctly distributed laterally over the 
first flow passage (13). 

[0047] In Figures 5 and 6, the second embodiment of the invention is shown in which use is made of the secondary 
sealing gasket (30) to enclose and position a primary pressure drop producing means (31) in the form of a short 
5 length of small bore tubing which passes through the gasket to form the inlet passage (15). In this embodiment of the 
invention, the mixture flow rate, for any given pressure drop desired, through the inlet passage (15) into each first 
flow passage (13) from channel (11) can be altered by varying either the tube (31) diameter or tube length to suit 
the thermal duty. 

[0048] Unlike the first embodiment of the invention, the proportion of liquid entering the distribution 
10 interspace (20) can be varied by changing the position of the entrance to the tube (31) within the inlet channel (11) 
with respect to the edge of the inlet port (9), i.e. dimension X can be varied. 

[0049] In Figure 7 a section through the inlet port (9) is shown with the two phase mixture travelling from left 
to right into channel (11). If the two phase mixture were homogenous in nature, then the ratio between gas and liquid 
flow rates at any point in the channel (11) would be uniform and the flow rate through any pressure drop producing 
means would be dependant only on the geometry of said means and the pressure drop across the means. 
15 [0050] However, due to buoyancy forces in the horizontal inlet channels (11), some phase separation occurs and 
the mixture becomes partially stratified, the gas phase concentrating in the upper half of the channel. If the ratio 
between gas and liquid phases entering any pressure drop producing means changes, then the rate of flow will also 
change if the pressure drop provided remains constant. 

[0051] To ensure that the same feed rate into all first flow passages (13) is constant then the gas to liquid 
ratio entering the means should also be constant. This second embodiment of the invention provides a means to 
20 accomplish this highly desired condition. 

[0052] At some position x shown in Figure 7 across the inlet channel (11) diameter, the ratio of gas to liquid 
phase is equal to the inlet gas to liquid ratio as fed to pipe (6). This position x is dependant on the distance of 
any first flow passage (13) in the stack as measured from the inlet pipe (6) or the length down the inlet channel (11) 
from the cover plate (3). This position x corresponds to the dotted line shown in Figure 7. 

[0053] The entrance to tube (31) within the feed channel (11) must be positioned at this location and will 
25 change slightly for each successive first flow passage (13). Changes in length x for each first flow passage (13) may 
be made in a continuous manner from cover plate (3) to cover plate (4) as shown by the locus of position x (dotted 
line) or may be approximated in a step wise manner. 

[0054] The ability to easily adjust the pressure drop producing means by inserting a different gasket (30), tube 
(31) combination into any first flow passage (13) in the second embodiment of the invention means that an evaporator 

30 can be fine tuned for optimum distribution and thermal performance. 

[0055] In this second embodiment of the invention, the high velocity jet of two phase mixture emerges from the 
outlet of the tube (31) and enters the interspace (20) in a direction roughly parallel to the plane of the first flow 
passage (13) so does not impact plate B of the first flow passage (13) in a perpendicular manner. 
[0056] Liquid phase distribution in a lateral direction can not therefore be split into controlled proportions 
by virtue of the radial flow from a point of impact with plate B and instead use is made of a narrow gap 

35 expansion section (25) between the outlet of tube (31) and the entry into interspace (20). 

[0057] This expansion section (25), by virtue of its narrow gap "y" and expanding fan shape, spreads the jet 
emerging from the outlet of the tube (31) into a fan like shape, the velocity of the mixture being maintained by a 
narrowing plate to plate gap as the flow width is increasing prior to entry into the interspace (20). In this manner, 
a high shear rate is maintained and the liquid spread evenly across the entire flow width of expansion section (25). 
[0058] The entrance to the distribution fingers (23) formed by the perimeter of interspace (20) then parts this 

40 two phase flow into two or more directions. These distribution fingers (23) are used to direct the flow laterally 
into the first flow passage (13). 

[0059] The third embodiment of the invention shown in Figures 8 and 9 again makes use of the secondary sealing 
gasket (30) to enclose and position a pressure drop producing means (31) in the form of a short length of small bore 
tubing which passes through the gasket (30) to form the inlet passage (15). In this embodiment, however, the outlet 
from the tube (31) does not directly enter an expansion section (25) but enters a redistribution or secondary inlet 
45 channel (26) formed by port (27). 

[0060] This secondary inlet channel (26) communicates with all first flow passages (13) in the stack but is 
prevented by a sealing gasket (33) from communication with the second flow passage. The sealing gasket (33) is fitted 
between each pair of plates that constitute a first flow passage (13). 

[0061] The secondary inlet channel (26) provides a redistribution stage to the process enabling any non-uniform 
50 feed rate that passes through any first pressure drop means (31) to be redistributed along channel (26) to one or 
more first flow passages (1 3) in the stack. 

[0062] The fourth embodiment of the invention shown in Figures 10 and 11 is identical to that of the third 
embodiment except that the sealing gasket (33) takes the form of a figure 8 and seals around both the inlet channel 
(11) and the secondary inlet channel (26) and is fitted with a secondary pressure drop producing means (35) such as a 
tube passing through the sealing means around the secondary inlet channel (26). 
55 [0063] This tube provides communication to the interspace (34) which lies between the primary sealing gasket (19) 
and the secondary sealing gasket (33) above or below the interspace(20). 
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[0064] To effect a communication between the first flow passage (13) and the interspace (34), use is made of the 
arrangement detailed in the first embodiment to provide communication into the interspace (20) by means of one or 
more holes (18) passing through one or both plates that constitute the first flow passage (13) in the area outside of 
the secondary sealing area produced at (17) and (33) inside the primary sealing area (24). 

[0065] This fourth embodiment thus combines the distribution benefits detailed in the first, second and third 
embodiments of the invention. 

[0066] As will be understood from the foregoing description of exemplary embodiments, the invention provides an 
arrangement in which a gasket is located in the gap between a pair of heat transfer plates and seals around the 
respective inlet ports of the plate pair. The arrangement is such that the gasket can be fitted in and removed from 
the gap even if the plates are bonded together to provide modular plate pairs. This has particular benefits when the 
pressure drop producing means is incorporated in the gasket itself, for example by a tube extending through the 
gasket, in allowing adjustments to be made by substituting different gasket/tube assemblies. 

[0067] The invention also consists in a plate heat exchanger formed by a stack of heat transfer plate pairs, 
sealing means between adjacent plate pairs to delimit first and second flow passages for first and second fluids, the 
first flow passages communicating with an inlet channel formed by through holes in the plates, and each plate pair 
having an internal gasket arranged between the plates around the through holes such that the gasket can be fitted and 
removed with the plate pair joined together. 



70 Claims 

1. A plate heat exchanger comprising a stack of heat transfer plates (2) which are provided with through inlet 
ports (9) forming an inlet channel (11) through the stack and, between the heat transfer plates (2), sealing 
means (19) which together with the heat transfer plates (2) in every other plate interspace delimit a first flow 
passage (13) for a first fluid and, in each of the remaining plate interspaces, delimit a second flow passage for 

20 a second fluid, wherein the inlet channel (11) communicates with each first flow passage (13) by way of at least 

one inlet passage (15) and is blocked from each second flow passage by sealing means (19) which is located in a 
primary sealing area (24) around each respective inlet port (9) characterised in that a gasket (30) is detachably 
located directly between a pair of permanently joined heat transfer plates (2) forming the first flow passage (13) 
and seals around the respective inlet ports (9) of the pair of permanently joined heat transfer plates (2), and 
the inlet passage (15) has pressure drop producing means formed by one or more holes (18) through one of the 

25 heat transfer plates (2) that define the first flow passage (13). 

2. A plate heat exchanger according to claim 1 characterised in that the hole(s) (18) open into an interspace (20) 
which is enclosed within the primary sealing area (24) and is formed by the two heat transfer plates (2) that 
make up the first flow passage (13). 

30 3. A plate heat exchanger according to claim 2 characterised in that the interspace (20) has a perimeter shape 
defined where the two heat transfer plates (2) touch or abut that produces, in the close proximity of the hole(s) 
(18), a junction between two or more distribution fingers (23) of which the other ends communicate into the first 
flow passage (13). 

4. A plate heat exchanger according to claim 3 characterised in that the distribution fingers (23) communicate into 
the first flow passage (13) through channels (21) that form a secondary pressure drop producing means. 

5. A plate heat exchanger comprising a stack of heat transfer plates (2) which are provided with through inlet 
ports (9) forming an inlet channel (11) through the stack and, between the heat transfer plates (2), sealing 
means (19) which together with the heat transfer plates (2) in every other plate interspace delimit a first flow 

40 passage (13) for a first fluid and, in each of the remaining plate interspaces, delimit a second flow passage for 

a second fluid, wherein the inlet channel (11) communicates with each first flow passage (13) by way of at least 
one inlet passage (15) and is blocked from each second flow passage by sealing means (19) which is located in a 
primary sealing area (24) around each respective inlet port (9) characterised in that a gasket (30) is detachably 
located directly between a pair of permanently joined heat transfer plates (2) forming the first flow passage (13) 
and seals around the respective inlet ports (9) of the pair of permanently joined heat transfer plates (2), and 

45 the inlet passage (15) has a pressure drop producing device (31) through the gasket (30). 

6. A plate heat exchanger according to claim 5 characterised in that the pressure drop producing device (31) 
comprises a narrow bore tube (31). 

7. A plate heat exchanger according to claim 6 characterised in that the overall length of the tube (31) can be 
50 varied with respect to the position of the first flow passage (13) within the overall stack of heat transfer plates (2). 

8. A plate heat exchanger according to claim 6 characterised in that the bore diameter of the tube (31) can be 
varied with respect to the position of the first flow passage (13) within the overall stack of heat transfer plates (2). 

55 9. A plate heat exchanger according to claim 6 characterised in that the position of an inlet end of the tube (31) 
^' extending into the inlet channel (11) can be varied with respect to the axis of the inlet channel (11) and is 
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preferably varied with respect to the position of the first flow passage (13) within the stack of heat transfer plates (2). 

10. A plate heat exchanger according to claim 6 characterised In that an outlet end of the tube (31) communicates 
into an expansion section (25) which communicates with an interspace (20) which is enclosed within the primary 
sealing area (24) and is formed by the two plates (2) that make up the first flow passage (13), and the 
interspace (20) preferably has distribution fingers (23) which direct flow into the first flow passage (13). 

5 11. A plate heat exchanger according to claim 6 characterised in that an outlet end of the tube (31) communicates 
with a secondary inlet channel (26) formed by a secondary port (27) lying within the bounds enclosed by the 
primary sealing area (24) and the secondary inlet channel (26) provides communication into all first flow 
passages (13) within the stack. 

10 12. A plate heat exchanger according to claim 11 characterised In that the secondary inlet channel (26) 
communicates into an expansion section (25) which also communicates with an interspace (20) which is 
enclosed within the primary sealing area (24) and is formed by the two plates (2) that make up the first flow 
passage (13). 

13. A plate heat exchanger according to claim 11 or claim 12characterised in that the secondary inlet channel (26) 
15 is prevented from communication with the second flow passage by a secondary sealing gasket (33) and the 

secondary sealing gasket has a secondary pressure drop producing device (35) to provide communication between 
the secondary inlet channel (26) and an interspace (34) within the stack. 

14. A plate heat exchanger according to claim 13 characterised in that the interspace (34) lies between the 
sealing means (19) and the secondary sealing gasket (33) and the interspace (34) communicates with the first flow 

20 passage (13) by means of one or more holes (18) in one or both plates (2) that constitute the first flow passage (13). 

15. A plate heat exchanger according to claim 10 or claim 1 2characterised in that the expansion section (25) has a 
plate to plate gap (y), as measured within the first flow passage (13), much smaller than the mean plate to plate 
separation between the two plates (2) that delimit the first flow passage (13). 

25 16. A plate heat exchanger according to any one of the preceding claims characterised in that the gasket (30) is 
not fully enclosed by the heat transfer plates (2) in the direction leading back into the inlet channel (11). 



PatentansprUche 

1. Plattenwarmetauscher, bestehend aus einem Stapel von Warmeubertragungsplatten, welche mit durchfOhrenden 
EinlassOffnungen (9) versehen sind, die einen Einlasskanal (11) durch den Stapel bilden, wobei zwischen den 
Warmeubertragungsplatten Dichtmittel (19) vorgesehen sind, welche zusammen mit den Warmeubertragungsplatten 
(2) in jedem zweiten Plattenzwischenraum einen ersten Stromungskanal (13) fur ein erstes Medium und in jedem 
der verbleibenden Plattenzwischenraume einen zweiten Stromungskanal fur ein zweites Medium begrenzen, wobei 
der Einlasskanal (11) mit jedem ersten Stromungskanal (13) Ober mindestens einen Einlasskanal (15) in Verbindung 
steht und durch Dichtmittel (19) gegenOber jedem zweiten Stromungskanal abgeschlossen ist, wobei die Dichtmittel 
(19) in einer primaren Dichtflache (24) urn jede entsprechende EinlassOffnung (9) angeordnet sind, dadurch 

gekennzeichnet, dass ein Dichtring (30) herausnehmbar direkt zwischen einem Paar von permanent verbundenen 
Warmeubertragungsplatten (2), die den ersten Stromungskanal (13) bilden, angeordnet ist und die Abdichtung urn 
die dazugehOrigen EinlassOffnungen (9) des Paares von permanent verbundenen Warmeubertragungsplatten (2) 
herstellt und, dass der Einlasskanal (15) eine, einen Druckabfall erzeugende Einrichtung aufweist, welche durch 
ein Oder mehrere Locher (18) durch eine der Warmeubertragungsplatten (2), die den ersten Stromungskanal (13) 
definieren, gebildet ist. 

2. Plattenwarmetauscher nach Anspruch 1, dadurch gekennzeichnet, dass das (die) Loch (Locher) (18) sich in 
45 einen Zwischenraum (20) Offnet, welcher in der primaren Dichtflache (24) eingeschlossen ist und durch die beiden 

Warmeubertragungsplatten (2), welche den ersten Stromungskanal (13) bilden, geformt ist 

3. Plattenwarmetauscher nach Anspruch 2, dadurch gekennzeichnet, dass der Zwischenraum (20) eine 
Umfangsform aufweist welche dort definiert wird, wo sich die beiden Warmeubertragungsplatten (2) berOhren Oder 
aneinander liegen und welche in dichter Nahe zu dem (den) Loch (LOchem) (18) eine Kreuzung zwischen zwei Oder 

50 mehreren Verteilerfingern (23) erzeugt, deren anderen Enden mit dem ersten Stromungskanal (13) verbunden sind. 

4. Plattenwarmetauscher nach Anspruch 3, dadurch gekennzeichnet, dass die Verteilerfinger (23) uber Kanale 
(21), welche eine sekundare Druckabfall erzeugende Einrichtung bilden, mit dem ersten Stromungskanal (13) 
verbunden sind. 

55 5. Plattenwarmetauscher bestehend aus einem Stapel von Warmeubertragungsplatten (2), welche mit durchgehenden 
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EinlassOffnungen (9) versehen sind, die einen Einlasskanal (11) durch den Stapel bilden, wobei zwischen den 
WarmeObertragungsplatten (2) Dichtmittel (19) angeordnet sind, welche zusammen mit den 
WarmeObertragungsplatten (2) in jedem zweiten Plattenzwischenraum einen ersten StrOmungskanal (13) for ein 
erstes Medium und in jedem der verbleibenden Plattenzwischenraume einen zweiten StrOmungskanal fur 
ein zweites Medium begrenzen, wobei der Einlasskanal (11) mit jedem ersten StrOmungskanal (13) uber 
mindestens einen Einlasskanal (15) in Verbindung steht und gegenQber jedem zweiten StrOmungskanal durch 
Dichtmittel (19) abgeschlossen ist, welche in einer primaren Dichtfiache (24) urn jede entsprechende 
5 EinlassOffnung (9) angeordnet sind, dadurch gekennzeichnet, dass ein Dichtring (30) lOsbar direkt zwischen 

einem Paar von permanent verbundenen WarmeQbertragungsplatten (2), die den ersten StrOmungskanal (13) 
bilden, angeordnet ist und eine Abdichtung urn die entsprechenden EinlassOffhungen (9) des Paares permanent 
verbundene warmeObertragungsplatten (2) bildet, und dass der Einlasskanal (19) eine, einen Druckabfall 
erzeugende Einrichtung (31) durch den Dichtring (30) hindurch aufweist 

10 6. Plattenwarmetauscher nach Anspruch 5, dadurch gekennzeichnet, dass die den Druckabfall erzeugende 
Einrichtung (31) ein Rohr (31) mit enger Bohrung umfasst 

7. Plattenwarmetauscher nach Anspruch 6, dadurch gekennzeichnet, dass die Gesamtiange des Rohres (31) 
bezuglich der Position des ersten StrOmungskanals (13) innerhalb des gesamten Stapels von 

15 WarmeQbertragungsplatten (2) variiert werden kann. 

8. Plattenwarmetauscher nach Anspruch 6, dadurch gekennzeichnet dass der Bohrung sdurchmesser des Rohres 
(31) bezuglich der Position des ersten StrOmungskanals (13) innerhalb des gesamten Stapels von 
warmetauscherplatten variiert werden kann. 

20 9. Plattenwarmetauscher nach Anspruch6, dadurch gekennzeichnet, dass die Position eines Einlassendes des 
Rohres (31), welches sich in den Einlasskanal (11) erstreckt, bezuglich der Achse des Einlasskanals (11) variiert 
werden kann und bevorzugt bezuglich der Position des ersten StrOmungskanals (13) innerhalb des Stapels von 
WarmeObertragungsplatten (2) variiert wird. 

10. Plattenwarmetauscher nach Anspruch 6, dadurch gekennzeichnet, dass ein Auslassende des Rohres (31) mit 
25 einem Expansionsabschnitt (25) in Verbindung steht, welcher mit einem Zwischenraum (20) verbunden ist, der in 

der primaren Dichtfiache (24) eingeschlossen und durch die beiden Platten (2) geformt ist, welche dem ersten 
StrOmungskanal (13) bilden, und dass der Zwischenraum (20) bevorzugt Verteilerfinger (23) aufweist, die die 
StrOmung in den ersten StrOmungskanal (13) lenken. 

- 0 11. Plattenwarmetauscher nach Anspruch 6, dadurch gekennzeichnet, dass ein Auslassende des Rohres (31) mit 
einem sekundaren Einlasskanal (26) in Verbindung steht, der durch eine sekundare Offnung (27) gebiidet ist, die 
innerhalb der durch die primare Dichtfiache (24) eingeschlossenen Grenzen liegt, und dass der sekundare 
Einlasskanal (26) eine Verbindung mit alien ersten StrOmungskanaien (13) in dem Stapel herstellt 

12. Plattenwarmetauscher nach Anspruch 11, dadurch gekennzeichnet, dass der sekundare Einlasskanal (26) in 
35 Verbindung mit einem Expansionsabschnitt (25) steht welcher ebenfalls mit einem Zwischenraum (20) verbunden 

ist, der in der primaren Dichtfiache (24) eingeschlossen und durch die beiden Platten (2), die den ersten 
StrOmungskanal (13) bilden, geformt ist. 

13. Plattenwarmetauscher nach Anspruch 11 oder 12, dadurch gekennzeichnet, dass der sekundare Einlasskanal 
(26) durch einen sekundaren Dichtring (33) an einer Verbindung mit dem zweiten StrOmungskanal gehindert ist und 

40 dass der sekundare Dichtring eine sekundare Druckabfall erzeugende Einrichtung (35) aufweist. urn eine 

Verbindung zwischen dem sekundaren Einlasskanal (26) und einem Zwischenraum (34) in dem Stapel herzustellen. 

14. Plattenwarmetauscher nach Anspruch 13, dadurch gekennzeichnet, dass der Zwischenraum (34) zwischen der 
Dichteinrichtung (19) und dem sekundaren Dichtring (33) liegt, und dass der Zwischenraum (34) mit dem ersten 
StrOmungskanal (13) uber ein oder mehrere LOcher (18) in einer Oder beider Platten (2), die den ersten 

45 StrOmungskanal (13) bilden, verbunden ist. 

15. Plattenwarmetauscher nach Anspruch 10 oder 12, dadurch gekennzeichnet, dass der Expansionsabschnitt (25) 
einen Spalt (y) von Platte zu Platte, gemessen innerhalb des ersten StrOmungskanals (13), aufweist, der sehr viel 
kleiner ist als die mittlere Trennung von Platte zu Platte zwischen zwei Platten (2), die den ersten 

50 StrOmungskanal (13) begrenzen. 

16. Plattenwarmetauscher nach einem der vorqtehenden Anspruche, dadurch gekennzeichnet, dass der Dichtring 
(30) nicht vollstandig in der zuruck in den Einlasskanal (11) fuhrenden Richtung durch die 
WarmeObertragungsplatten (2) eingeschlossen ist. 
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Revendications 

1. Un echangeur de chaleur d plaques, comprenant un empilement de plaques de transfert de chaleur (2) qui sont 
munies d'orifices d'entree traversant (9) formant un canal d'entree (11) £ travers la pile et, entre les plaques 
de transfert de chaleur (2), des moyens d'etancheite (19) qui, conjointement avec les plaques de transfert de 
chaleur (2), dans chaque autre espace intermediaire de plaque, delimitent un premier passage d'ecoulement (13) 
pour un premier fluide et dans chacun des espaces intermediaires de plaque restant, delimitent un deuxieme 

5 passage d'ecoulement pour un deuxieme fluide, dans lequel le canal d'entree (11) communique avec chaque 

premier passage d'ecoulement (13) par au moins un passage d'entree (15) et est bloque vis-a-vis de chaque 
deuxieme passage d'ecoulement par des moyens d'etancheite (19) places dans une zone d'etancheite primaire (24), 
autour de chaque orifice d'entree (9) respectif, caracteris6 en ce qu'un joint (30) est place de facon demontable, 
directement entre une paire de plaques de transfert de chaleur (2) reliees de facon permanente, formant le 
premier passage d'ecoulement (13), et des joints places autour des orifices d'entree (9) respectifs de la paire 

10 de plaques de transfert de chaleur (2) reliees de facon permanente, et le passage d'entree (15) presente des 

moyens de production de chute de pression formes par un ou plusieurs trous (18) £ travers Tune des plaques de 
transfert de chaleur (2), qui definissent le premier passage d'ecoulement (13). 

2. Un echangeur de chaleur & plaques selon la revendication 1, caracterise en ce que le ou les trous (18) 
debouchent dans un espace intermediaire (20), enclos dans la zone d'etancheite primaire (24) et forme par les 

*5 deux plaques de transfert de chaleur (2) qui constituent le premier passage d'ecoulement (13). 

3. Un echangeur de chaleur & plaques selon la revendication 2, caracterise en ce que I'espace intermediaire (20) 
a une forme perimetrale detlnie la ou les deux plaques de transfert de chaleur (2) se touchent ou viennent buter, 
produisant, a proximite immediate du ou des trous (18), une jonction entre deux doigts de distribution (23) ou 

2Q plus, dont les extremites communiquent dans le premier passage d'ecoulement (13). 

4. Un echangeur de chaleur a plaques selon la revendication 3, caracterise en ce que les doigts de distribution 
(23) communiquent, dans le premier passage d'ecoulement (13), par des canaux (21) qui forment des moyens de 
production de chute de pression secondares. 

5. Un echangeur de chaleur £ plaques comprenant un empilement de plaques de transfert de chaleur (2), munies 
d'orifices d'entree traversant (9) formant un canal d'entree (11) a travers la pile et, entre les plaques de 
transfert de chaleur (2), de moyens d'etancheite (19) qui, conjointement avec les plaques de transfert de chaleur 
(2), dans chaque autre espace intermediaire de plaque, delimitent un premier passage d'ecoulement (13) pour un 
premier fluide et, dans chacun des espaces intermediaires de plaque restant, delimitent un deuxieme passage 
d'ecoulement pour un deuxieme fluide, dans lequel le canal d'entree (11) communique avec chaque premier 
passage d'ecoulement (13) par au moins un passage d'entree (15) et est isole envers chaque deuxieme passage 
d'ecoulement par des moyens d'etancheite (19) places dans une zone d'etancheite primaire (24), autour de chaque 
orifice d'entree (9) respectif, caracterise en ce qu'un joint (30) est place de facon demontable directement entre 
une paire de plaques de transfert de chaleur (2) reliees de facon permanente, formant le premier passage 
d'ecoulement (13), et des joints autour des orifices d'entree (9) respectifs de la paire de plaques de transfert 
de chaleur (2) reliees de facon permanente, et le passage d'entree (15) comporte un dispositif de production de 
chute de pression (31) traversant le joint (30). 

6. Un echangeur de chaleur a plaques selon la revendication 5, caracterise en ce que le dispositif de production 
de chute de pression (31) est forme d'un tube (31) a percage etroit. 

7. Un echangeur de chaleur d plaques selon la revendication 6, caracterise en ce que la longueur globale du tube 
(31) peut etre modifiee par rapport a la position du premier passage d'ecoulement (13) dans I'empilement global 
des plaques de transfert de chaleur (2). 

8. Un echangeur de chaleur a plaques selon la revendication 6, caracterise en ce que le diametre de percage du 
tube (31) peut etre modifie par rapport £ la position du premier passage d'ecoulement (13) dans I'empilemen 
global des plaques de transfert de chaleur (2). 

9. Un echangeur de chaleur d plaques selon la revendication 6, caracterise en ce que la position d'une extremite 
d'entree du tube (31) s'etendant dans le canal d'entree (11) peut etre modifiee par rapport a I'axe du canal 
d'entree (11) et est, de preference, modifiee par rapport £ la position du premier passage d'ecoulement (13) dans 
I'empilement de plaques de transfert de chaleur (2). 

10. Un echangeur de chaleur a plaques selon la revendication 6, caracterise en ce qu'une extremite de sortie du 
tube (31) communique, a une zone d'expansion (25), qui communique avec un espace intermediaire (20) enclos a 
I'interieur de la zone d'etancheite primaire (24) et est forme par les deux plaques (2) qui constituent le 
premier passage d'ecoulement (13), et I'espace intermediaire (20) comporte, de preference, des doigts de 
distribution (23) dirigeant Pecoulement a I'interieur du premier passage d'ecoulement (13). 

11. Un echangeur de chaleur a plaques selon la revendication 6, caracterise en ce qu'une extremite de sortie du 
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tube (31) communique avec un canal d'entree secondaire (26) forme par un orifice secondare (27) situe a 
I'interieur des limrtes encloses par la zone d'etancheite primaire (24), et le canal d'entree secondaire (26) 
fournit une communication dans la totalite des premiers passages d'ecoulement (13) a I'interieur de la pile. 

12. Un echangeur de chaleur a plaques selon la revendication 11, caracterise en ce que le canal d'entree 
secondaire (26) communique a une section d'expansion (25) qui communique egalement avec un espace 
intermediaire (20) enclos a I'interieur de la zone d'etancheite primaire (24) et est forme par les deux plaques 
(2) qui constituent le premier passage d'ecoulement (13). 

13. Un echangeur de chaleur a plaques selon la revendication 11 ou la revendication 12, caracterise en ce que le 
canal d'entree secondaire (26) est empeche de communiquer avec le deuxieme passage d'ecoulement par un joint 
d'etancheite secondaire (33), et le joint d'etancheite secondaire comporte un dispositif de production de chute 
de pression secondaire (35), devant etablir une communication entre le canal d'entree secondaire (26) et un 
espace intermediaire (34) a i'interieur de la pile. 

14. Un echangeur de chaleur a plaques selon la revendication 13, caracterise en ce que res pace intermediaire (34) 
est situe entre les moyens d'etancheite (19) et le joint d'etancheite secondaire (33), et I'espace intermediaire 
(34) communique avec le premier passage d'ecoulement (13), au moyen d'un ou plusieurs trous (18), menages 

15 dans une ou les deux plaques (2) qui torment le premier passage d'ecoulement (13). 

15. Un echangeur de chaleur a plaques selon la revendication 10 ou la revendication 12, caracterise en ce que la 
section d'expansion (25) presente un intervalle (y) d'une plaque a rautre, mesure dans le premier 
passage d'ecoulement (13), beaucoup plus petit que la distance de separation moyenne d'une plaque a Pautre 
entre les deux plaques (2) delimitant le premier passage d'ecoulement (13). 
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16. Un echangeur de chaleur a plaques selon I'une quelconque des revendication s precedentes, caracterise en ce 
que le joint (30) n'est pas complement enferme par les plaques de transfert de chaleur (2) dans la direction 
retoumant au canal d'entree (11). 
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